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MANUALLY DRIVEN ELECTRONIC
DEADBOLT ASSEMBLY WITH
FREE-SPINNING BEZEL

This patent application is a U.S. Nationalization of inter-
national patent application no. PCT/US2012/043102, filed
Jun. 19, 2012, which claims priority under 35 U.S.C. §119(e)
to U.S. Provisional Patent Application No. 61/498,893, filed
Jun. 20, 2011. The disclosures set forth in the referenced
applications are incorporated herein by reference in their
entireties

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates to door lock devices, and
more particularly, to a manually driven electronic deadbolt
assembly having a free-spinning bezel.

2. Background Art

A keyed deadbolt assembly is used to supplement the level
of security provided by a simple keyed lock configured inte-
gral with a doorknob. A ftraditional deadbolt assembly
includes an exterior keyed lock cylinder and a cylinder body
that projects away from the surface of a standard door. The
lock cylinder has a tail piece that is operably connected to a
deadbolt actuation mechanism to facilitate retraction and
extension of the deadbolt. An interior turn piece is provided
on the interior side ofthe door, and also is operably connected
to the deadbolt actuation mechanism.

Some attempts have been made to provide an electronic
door latch, which may utilize motorized retraction of the latch
bolt. Also, such electronic door latches may require door
modification to accommodate the electronic door latch.

DISCLOSURE OF INVENTION

The present invention provides a manually driven elec-
tronic deadbolt assembly having a free-spinning exterior
manually operable bezel and an associated method of oper-
ating a deadbolt mechanism.

The invention, in one form thereof, is directed to a manu-
ally driven electronic deadbolt assembly for use on a door
separating an exterior space from a secured space. The manu-
ally driven electronic deadbolt assembly includes a deadbolt
mechanism, a torque blade, an interior actuator assembly, and
an exterior actuator assembly. The deadbolt mechanism has a
spindle drive opening, and the torque blade is configured to be
drivably received in the spindle drive opening of the deadbolt
mechanism. The torque blade has a first end and a second end.
The interior actuator assembly is configured to operate the
deadbolt mechanism from the secured space, and is mechani-
cally connected to the first end of the torque blade. The
exterior actuator assembly is configured to operate the dead-
bolt mechanism from the exterior space.

The exterior actuator assembly has a locked condition and
an unlocked condition. The exterior actuator assembly has a
chassis body, a manually operable bezel, a code input mecha-
nism, a control circuit, and an electro-mechanical coupling
mechanism. The chassis body is configured to mount the
exterior actuator assembly to the door. The manually operable
bezel is rotatably coupled to the chassis body and is config-
ured to selectively operate the deadbolt mechanism. The code
input mechanism is coupled to the chassis body, with the code
input mechanism being configured to receive an input code
from a user. A control circuit is coupled in electrical commu-
nication with the code input mechanism. The control circuit is
configured with control logic to discriminate between a valid
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input code and an invalid input code. The electro-mechanical
coupling mechanism is mounted to the chassis body, and is
configured to selectively couple the manually operable bezel
to the torque blade. The electro-mechanical coupling mecha-
nism is communicatively coupled to the control circuit and is
mechanically connected to the second end of the torque blade.
The electro-mechanical coupling mechanism is configured
such that in the locked condition the manually operable bezel
is drivably decoupled from the torque blade in which the
manually operable bezel is free-spinning when rotated and
incapable of rotating the torque blade to operate the deadbolt
mechanism. Also, the electro-mechanical coupling mecha-
nism is configured to drivably couple the manually operable
bezel to the torque blade when the valid input code is input to
the code input mechanism to facilitate the unlocked condition
in which a rotation of the manually operable bezel effects a
rotation of the torque blade to operate the deadbolt mecha-
nism.

Advantageously, the manually driven electronic deadbolt
assembly of the present invention may be incorporated as a
direct replacement for a traditional keyed deadbolt assembly.

Also, the exterior manually operable bezel of the present
invention is free-spinning when the manually driven elec-
tronic deadbolt assembly is in the locked condition, thus
adding an additional level of security to the manually driven
electronic deadbolt assembly.

BRIEF DESCRIPTION OF DRAWINGS

The above-mentioned and other features and advantages of
this invention, and the manner of attaining them, will become
more apparent and the invention will be better understood by
reference to the following description of embodiments of the
invention taken in conjunction with the accompanying draw-
ings, wherein:

FIG. 1 is an exploded view of a manually driven electronic
deadbolt assembly in accordance with the embodiments of
the present invention for use on a door that separates an
exterior space from a secured space.

FIG. 2 is a front perspective view of an interior actuator
assembly of the manually driven electronic deadbolt assem-
bly of FIG. 1.

FIG. 3 is a rear perspective view of the interior actuator
assembly of the manually driven electronic deadbolt assem-
bly of FIG. 1.

FIG. 4 is a front perspective view of an exterior actuator
assembly of the manually driven electronic deadbolt assem-
bly of FIG. 1.

FIG. 5 is a rear perspective view of the exterior actuator
assembly of the manually driven electronic deadbolt assem-
bly of FIG. 1.

FIG. 6 is an exploded view of the exterior actuator assem-
bly of the manually driven electronic deadbolt assembly of
FIGS. 4 and 5.

FIG. 7 is a sectional view of the exterior actuator assembly
of FIGS. 4 and 5 with components positioned in the locked
position.

FIG. 8 is a side section view of the exterior actuator assem-
bly of FIG. 7 with some components removed to expose the
motor drive.

FIG. 9 is aperspective view of a gearing arrangement of the
exterior actuator assembly of FIGS. 4 and 5.

FIG. 9A is a gearing arrangement as an alternative to that of
FIG. 9.

FIG. 10 is another sectional view of the exterior actuator
assembly of FIGS. 4 and 5 with components in an alternate
locked position with respect to FIG. 7.
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FIG. 11 is a sectional view of the exterior actuator assem-
bly of FIGS. 4 and 5 with components positioned in the
unlocked position.

FIG. 12 is a front perspective view of an alternate embodi-
ment of an exterior actuator assembly suitable for use with the
manually driven electronic deadbolt assembly of FIG. 1.

FIG. 13 is a rear perspective view of the exterior actuator
assembly of FIG. 12.

FIGS. 14A-14D show various partial section views of the
exterior actuator assembly of FIGS. 12 and 13.

FIG.15A is a sectional view of the exterior actuator assem-
bly of FIGS. 12 and 13 with components positioned in the
locked obstructed position.

FIGS. 15B and 15C show sectional enlarged portion views
of the exterior actuator assembly of FIG. 15A with compo-
nents positioned in the locked obstructed position.

FIG.16A is a sectional view of the exterior actuator assem-
bly of FIGS. 12 and 13 with components positioned in the
locked unobstructed position.

FIGS. 16B and 16C show sectional enlarged portion views
of the exterior actuator assembly of FIG. 16A with compo-
nents positioned in the locked unobstructed position.

FIG.17A is a sectional view of the exterior actuator assem-
bly of FIGS. 12 and 13 with components positioned in the
unlocked obstructed position.

FIGS. 17B and 17C show sectional enlarged portion views
of the exterior actuator assembly of FIG. 17A with compo-
nents positioned in the unlocked obstructed position.

FIG. 18A is a sectional view of the exterior actuator assem-
bly of FIGS. 12 and 13 with components positioned in the
unlocked unobstructed position.

FIGS. 18B and 18C show sectional enlarged portion views
of the exterior actuator assembly of FIG. 18A with compo-
nents positioned in the unlocked unobstructed position.

FIG. 19 is a section view of another alternate embodiment
of an exterior actuator assembly suitable for use with the
manually driven electronic deadbolt assembly of FIG. 1, with
components positioned in the locked misaligned (obstructed)
position.

FIG. 20 is a section view of the exterior actuator assembly
of FIG. 19, with components positioned in the locked aligned
(unobstructed) position.

FIG. 21 is a section view of the exterior actuator assembly
of FIG. 19 with components positioned in the unlocked posi-
tion.

FIG. 22 is a perspective view of another alternate embodi-
ment of an exterior actuator assembly suitable for use with the
manually driven electronic deadbolt assembly of FIG. 1, with
components positioned in the locked position.

FIG. 23 is a perspective view of an exterior actuator assem-
bly of FIG. 22 with components transitioning to the unlocked
obstructed position.

FIG. 24 is a perspective view of an exterior actuator assem-
bly of FIG. 22 with components positioned in the unlocked
position.

FIG. 25 is an exploded view of the interior actuator assem-
bly of FIGS. 1-3.

FIG. 26 shows an interior (door side) of the interior actua-
tor assembly of FIGS. 1-3, with the batteries removed.

FIG. 27 shows the interior of the interior actuator assembly
of FIG. 26, with the batteries installed.

Corresponding reference characters indicate correspond-
ing parts throughout the several views. The exemplifications
set out herein illustrate embodiments of the invention, and
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such exemplifications are not to be construed as limiting the
scope of the invention in any manner.

MODE(S) FOR CARRYING OUT THE
INVENTION

Referring now to the drawings, and more particularly to
FIG. 1, there is shown a manually driven electronic deadbolt
assembly 10 in accordance with the embodiments of the
present invention for use on a door 12 separating an exterior
space 14 from a secured space 16. Manually driven electronic
deadbolt assembly 10 includes a deadbolt mechanism 18, an
interior actuator assembly 120, an exterior actuator assembly
22, and a torque blade 24. The term “deadbolt™ as used herein
is intended to include both the traditional deadbolt having a
substantially blunt distal end, as well as the structure com-
monly referred to as a “latch bolt” having a beveled or
rounded distal end.

Deadbolt mechanism 18 includes a housing 26 that carries
a retractable deadbolt 28, and is configured as is well known
in the art. Deadbolt mechanism 18 includes a deadbolt drive
mechanism 30 having a spindle drive 30-1 that has a spindle
drive opening 30-2. Spindle drive opening 30-2 is non-circu-
lar, e.g., having a square or D-shaped cross-section, so as to
receive a rotational driving force from torque blade 24.

Torque blade 24 extends between interior actuator assem-
bly 120 and exterior actuator assembly 22, and is slidably
received through spindle drive opening 30-2 of deadbolt drive
mechanism 30. Torque blade 24 has a first end 32 that is
received by a portion of interior actuator assembly 120 and
has a second end 34 that is received by a portion of exterior
actuator assembly 22.

Torque blade 24 is configured to drive deadbolt drive
mechanism 30 of deadbolt mechanism 18 by a rotation of
torque blade 24. Thus, torque blade 24 is configured to be
drivably received in spindle drive opening 30-2 of deadbolt
mechanism 18, and in this regard torque blade 24 has a cross-
section shape, e.g., square or D-shaped, that corresponds to
the shape of spindle drive opening 30 so as to convey a
rotational force to deadbolt drive mechanism 30 of deadbolt
mechanism 18.

Referring also to FIGS. 2 and 3, interior actuator assembly
120 includes a base 122; an interior cover 124, also referred to
as interior rose 124; and an interior torque blade driver 126
has a shaped opening 126-1 for drivably receiving first end 32
of torque blade 24. An interior turn piece 128 is rotatably
mounted to interior cover 124.

Base 122 is configured to mount interior actuator assembly
120 to door 12. Interior actuator assembly 120 is configured
to operate deadbolt mechanism 18 from the secured space 16
via interior turn piece 128. More particularly, interior actuator
assembly 120 is configured in a fail-safe manner to provide a
continuous drive via interior turn piece 128 through torque
blade 24 to selectively retract and extend retractable deadbolt
28 of deadbolt mechanism 18 by a rotation of interior turn
piece 128. In other words, interior turn piece 128 is always
drivably connected to deadbolt mechanism 18 to operate
retractable deadbolt 18.

Referring also to FIGS. 4-6, exterior actuator assembly 22
is configured to selectively operate deadbolt mechanism 18
from the exterior space 14. The exterior actuator assembly 22
has a locked condition and an unlocked condition. In the
locked condition, operation of deadbolt mechanism 18 is
prohibited by drivably decoupling exterior actuator assembly
22 from deadbolt mechanism 18. In the unlocked condition,
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operation of deadbolt mechanism 18 is permitted by drivably
coupling exterior actuator assembly 22 to deadbolt mecha-
nism 18.

Referring to FIGS. 4-11, exterior actuator assembly 22
includes a chassis body 38, a manually operable bezel assem-
bly 40, a code input mechanism 42, a control circuit 44, and an
electro-mechanical coupling mechanism 46. More particu-
larly, as best shown in FIG. 6, exterior actuator assembly 22
includes a manually operable bezel 48, segmented touch pad
50, a button cover 52, a printed circuit board 54, a motor 56,
drive spring 58, a body plate 60, a shifter 62, pin 64, a magnet
66, washer 68, gear sleeve 70, coupling members 72, idler
gear 74a, idler gear 745, drive gear 74c¢, idler shaft 76a, idler
shaft 765, a gear driver 78, bezel screws 80, torque blade
driver 82, aback cover 84, gear axle screw 86, and a base ring
88.

Chassis body 38 is a non-rotatable chassis that is used to
mount exterior actuator assembly 22 to an exterior of door 12.

Manually operable bezel 48, which may be a component of
manually operable bezel assembly 40, is rotatably coupled to
chassis body 38 and is configured to selectively operate dead-
bolt mechanism 18.

Code input mechanism 42, which may include segmented
touch pad 50, is coupled to chassis body 38, and is configured
to receive an input code from a user. For example, segmented
touch pad 50 has six input pad segments which correspond to
the six input buttons 90 arranged in a circular pattern on
button cover 52, which in turn provide input signals to printed
circuit board 54 of control circuit 44.

Control circuit 44 may be configured, for example, as a
programmable microprocessor unit having associated
memory and input/output components. Control circuit 44 is
coupled in electrical communication with code input mecha-
nism 42. Control circuit 44 is configured with control logic to
discriminate between a valid input code and an invalid input
code entered by a user via code input mechanism 42. Such
discrimination may be performed, for example, by compari-
son logic in control circuit 44 that compares the current input
code entered by a user to a set of valid input codes that may be
stored in a lookup table in electronic memory (RAM, ROM
EPROM, EEPROM, etc) of control circuit 44.

If, for example, the manually driven electronic deadbolt
assembly 10 is locked and a valid input code is entered by a
user, the exterior actuator assembly 22 will attain the
unlocked condition and the user will have a predetermined
period of time in which to rotate manually operable bezel 48
to operate deadbolt mechanism 18 to retract retractable dead-
bolt 28. If deadbolt mechanism 18 has not been unlocked by
retracting retractable deadbolt 28 (detectable by a switch or
sensor communicatively coupled to control circuit 44) within
the predetermined time period, control circuit 44 will cause
exterior actuator assembly 22 to revert to the locked condi-
tion.

However, when manually driven electronic deadbolt
assembly 10 is unlocked, by operation of either of operation
exterior actuator assembly 22 or interior actuator assembly
120, manually driven electronic deadbolt assembly 10 will
remain unlocked until manually locked by a user by operation
of either of manually operable bezel 48 of exterior actuator
assembly 22 or interior turn piece 128 of interior actuator
assembly 120.

Electro-mechanical coupling mechanism 46 is mounted to
chassis body 38, and is configured to selectively couple
manually operable bezel 48 to torque blade 24. Electro-me-
chanical coupling mechanism 46 is communicatively
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coupled to control circuit 44 via an electrical connection and
is mechanically connected to second end 34 of torque blade
24.

The electro-mechanical coupling mechanism 46 of exte-
rior actuator assembly 22 is configured such that in the locked
condition the manually operable bezel 48 is drivably
decoupled from torque blade 24, such that the manually oper-
able bezel 48 is free-spinning when rotated so as to be ren-
dered incapable of rotating torque blade 24 to operate dead-
bolt mechanism 18.

Also, electro-mechanical coupling mechanism 46 is con-
figured to drivably couple the manually operable bezel 48 to
torque blade 24 when a valid code is input to code input
mechanism 42 to facilitate the unlocked condition, such that
a rotation of the manually operable bezel 48 effects a rotation
of torque blade 24 to operate deadbolt mechanism 18 to
selectively extend or retract the retractable deadbolt 28.

Referring again to FIG. 6, electro-mechanical coupling
mechanism 46 includes gear sleeve 70; coupling member,
e.g., ball bearing, 72; at least one intermediate gear 74, e.g.,
gears 74a, 74b, 74c; torque blade driver 82; and an actuator
mechanism 92. Actuator mechanism 92 includes motor 56,
shifter 62, and a rotational-to-linear translator mechanism
that in the present embodiment is formed by drive spring 58
and pin 64. Body plate 60 includes an opening 60-1 for
mounting motor 56.

Referring to FIGS. 6 and 7, chassis body 38 includes an
opening 94 defining a rotational axis 96. Opening 94 is con-
figured with a first axial bore 94-1 for receiving gear sleeve 70
to facilitate rotation of gear sleeve 70 about rotational axis 96,
and opening 94 has a second axial bore 94-2 for receiving
torque blade driver 82 to facilitate selectable rotation about
rotational axis 96. Separating first axial bore 94-1 from sec-
ond axial bore 94-2 is a shoulder 94-3.

Torque blade driver 82 has a driver body 82-1 having a
driver end 82-2 configured to drivably engage second end 34
of'torque blade 24. Driver body 82-1 has a proximal cavity 98
defined by a first proximal bore 98-1 and a second proximal
bore 98-2. Driver body 82-1 of torque blade driver 82 further
includes at least one recess 100, which in the present embodi-
ment includes recess 100-1 and recess 100-2 arranged to be
diametrically opposed. Each of recess 100-1 and recess 100-2
extends radially outwardly from proximal cavity 98 into
driver body 82-1 of torque blade driver 82, and in the present
embodiment extends extend radially outwardly from first
proximal bore 98-1 through driver body 82-1.

Torque blade driver 82 is drivably engaged with torque
blade 24, and torque blade 24 is configured for driving
engagement with latch deadbolt mechanism 18. Torque blade
driver 82 is axially retained in second axial bore 94-2 of
chassis body 38 by back cover 84. Each of recess 100-1 and
recess 100-2 of torque blade driver 82 forms a nest for per-
manently carrying coupling members, e.g., ball bearings, 72,
with the nests being configured to facilitate movement of ball
bearings 72 in a radial direction relative to rotational axis 96
while torque blade driver 82 is radially restrained by chassis
body 38.

Gear sleeve 70 is configured to be rotatable around rota-
tional axis 96. Gear sleeve 70 has a sleeve body 70-1 with a
distal sleeve portion 70-2 configured to be rotatably received
in proximal cavity 98 of torque blade driver 82. Sleeve body
70-1 of gear sleeve 70 has a proximal sleeve portion 70-3 with
a circumferential gear 102 having external gear teeth extend-
ing outwardly from sleeve body 70-1. Sleeve body 70-1 has
an internal cavity 104. Sleeve body 70-1 has at least one
recess 106 located in distal sleeve portion 70-2, which in the
present embodiment includes recess 106-1 and recess 106-2
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arranged to be diametrically opposed. Each of recess 106-1
and recess 106-2 extends radially inwardly from an exterior
surface of distal sleeve portion 70-2 toward internal cavity
104, and through sleeve body 70-1.

Each of recess 106-1 and recess 106-2 of gear sleeve 70
forms a nest which selectively receives a coupling member,
e.g., ball bearing, 72 in a radial direction relative to rotational
axis 96. The nests of gear sleeve 70 permit radial movement of
ball bearings 72 while gear sleeve 70 is radially restrained by
chassis body 38.

When ball bearings 72 are at least one-half received (as
measured by the ball bearing diameter) in recess 106-1 and
recess 106-2 (nests) of gear sleeve 70, ball bearings 72 rotat-
ably fix gear sleeve 70 to torque blade driver 82, such that gear
sleeve 70 and torque blade driver 82 rotate in unison. When
ball bearings 72 are less than one-half received (as measured
by the ball bearing diameter) in recess 106-1 and recess 106-2
(nests) of gear sleeve 70, ball bearings 72 do not rotatably fix
gear sleeve 70 to torque blade driver 82.

Actuator mechanism 92 is configured to selectively posi-
tion the coupling members, e.g., ball bearings, 72 relative to
the recesses 100-1, 100-2 of torque blade driver 82 and
recesses 106-1, 106-2 of gear sleeve 70 to selectively select
the locked condition and the unlocked condition. In the
present embodiment the ball bearings made of ferromagnetic
material, and the positioning of ball bearings 72 is dependent
on the axial position of shifter 62 and magnet 66.

Shifter 62 has a proximal portion 62-1 having a first diam-
eter and a distal portion 62-2 having a second diameter less
than the first diameter. An annular bevel 62-3 of shifter 62
transitions between proximal portion 62-1 and distal portion
62-2.

The internal cavity 104 of gear sleeve 70 is formed as a
longitudinal bore. The proximal portion 62-1 of shifter 62 is
axially slidably received in the longitudinal bore of internal
cavity 104 of gear sleeve 70. Magnet 66 is mounted to an end
portion, i.e., atdistal portion 62-2, of shifter 62. Shifter 62 has
an axial bore defining an inner circumferential portion of
shifter 62, and pin 64 radially projects inwardly from the
inner circumferential portion of shifter 62 toward rotational
axis 96.

Drive spring 58 is mounted to the rotatable shaft of motor
56 for rotation therewith. A distal portion of pin 64 is drivably
received between the coils of drive spring 58, such that rota-
tion of drive spring 58 by motor 56 in a first rotational direc-
tion results in an axial displacement of shifter 62 in a first
longitudinal direction, and rotation of drive spring 58 in a
second rotational direction opposite the first rotational direc-
tion results in an axial displacement of shifter 62 in a second
longitudinal direction opposite the first longitudinal direc-
tion.

In the present embodiment, manually operable bezel 48,
segmented touch pad 50, button cover 52, printed circuit
board 54 and gear driver 78 form a freely rotatable bezel unit,
the manually operable bezel assembly 40, which is rotatable
relative to chassis body 38. Gear driver 78 is drivably coupled
to gear sleeve 70, which may be an indirect coupling via at
least one intermediate gear (FIG. 9) or may be by a direct
coupling (FIG. 9A).

In the configuration depicted in FIG. 9, gear driver 78 has
internal teeth which engage at least one intermediate gear
(e.g., in the present embodiment the combination of gears
74a, 74b, 74c¢) and thus is rotatably coupled to circumferen-
tial gear 102 of gear sleeve 70. In the configuration depicted
in FIG. 9A, gear driver 78 has internal teeth which directly
engage the teeth of a modified (diametrically enlarged) cir-
cumferential gear 102-1 of a modified gear sleeve 170 and
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thus gear driver 78 is directly rotatably coupled to circumfer-
ential gear 102-1 of gear sleeve 170. In all other functional
respects, gear sleeve 170 is the same as gear sleeve 70, and
thus is considered as a direct replacement for gear sleeve 70
and the one or more intermediate gears.

Printed circuit board 54 is electrically connected to motor
56. Printed circuit board 54 of control circuit 44 includes
memory, control logic, and an electrical actuator buttons cor-
responding to the various buttons 90 of button cover 52.

Bezel screws 80 fixedly mount gear driver 78 to manually
operable bezel 48, with axially spaced flanges of chassis body
38 being interposed between body plate 60 and gear driver 78,
such that manually operable bezel assembly 40 is rotatably
mounted to chassis body 38. In the locked condition, the
manually operable bezel assembly 40 is freely rotatable as a
unit about rotational axis 96.

As shown for example in FIGS. 5, 7 and 8, back cover 84
includes an orientation tab 108 which designates the orienta-
tion of exterior actuator assembly 22 relative to door 12.

Referring also to FIG. 9, one or more intermediate gears,
i.e., idler gears 74a, 74b and drive gear 74c¢, in combination
with the gearing of gear driver 78 and the gearing of gear
sleeve 70, form a gear train wherein manually operable bezel
48 is always rotationally coupled to gear sleeve 70. Idler gears
74a, 74b are mounted by respective idler shafts 76a, 765 (see
FIG. 6). While two idler gears 74a, 74b are provided for
robustness, those skilled in the art will recognize that one of
idler gears 74a, 74b could be eliminated without affecting the
operational functionality of exterior actuator assembly 22.
Drive gear 74c¢ is rotatably mounted by gear axle screw 86.
Each of idler shafts 76a, 765 and gear axle screw 86 engages
a respective hole in back cover 84. Thus, in the gear assembly
described above, a manual rotation of manually operable
bezel 48 will result in a rotation of gear sleeve 70.

Accordingly, in the present embodiment, manually oper-
able bezel 48 always is drivably engaged with gear sleeve 70
via the rotatable gear driver 78, idler gear 74a, idler gear 745,
and drive gear 74¢. However, gear sleeve 70 is selectively
engageable with torque blade driver 82 via the coupling mem-
bers, e.g., ball bearings, 72.

Shifter 62 is drivably engaged by drive spring 58 via pin 64
(see FIG. 6), with drive spring 58 being driven by motor 56.
Thus, shifter 62 is configured for linear movement within
internal cavity 104 of gear sleeve 70 along rotational axis 96
to move magnet 66 to define a locked position (shifter 62
distally extended, e.g., FIG. 10) corresponding to the locked
condition and an unlocked position (shifter 62 proximally
retracted, e.g., FIG. 11) corresponding to the unlocked con-
dition.

The locked position (FIGS. 7 and 10) is when the shifter
62/magnet 66 is in the extended position such that proximal
portion 62-1 (shoulder) of shifter 62 of the larger diameter can
engage ball bearings 72, and the unlocked position (FIG. 11)
is when the shifter 62/magnet 66 is in the retracted position
such that distal portion 62-2 of shifter 62 of the smaller
diameter can engage ball bearings 72.

Referring to FIG. 7, in the locked obstructed condition, the
individual ball bearings 72 are positioned in a respectively
nest (channel) formed by recesses 100-1, 100-2 in torque
blade driver 82 adjacent gear sleeve 70, such that gear sleeve
70 cannot drive torque blade driver 82. As used herein, the
term “obstructed” means that the recess(es) 100 of torque
blade driver 82 is/are not radially aligned with the recess(es)
106 of gear sleeve 70. Also, as used herein, the term “unob-
structed” means that the recess(es) 100 of torque blade driver
82 is/are radially aligned with the recess(es) 106 of gear
sleeve 70.
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Also, as shown in FIG. 10 in the locked unobstructed
condition, with shifter 62 moved to the extended position,
proximal portion 62-1 (shoulder) on shifter 62 forces the
coupling members, e.g., ball bearings 72, outwardly, such
that when recesses (nests) 106-1, 106-2 in gear sleeve 70 are
aligned with ball bearings 72 in recesses 100-1, 100-2 of
torque blade driver 82 and gear sleeve 70 is rotated by manu-
ally operable bezel 48, the side surface of the recesses (nests)
106-1, 106-2 of gear sleeve 70 strikes ball bearings 72 below
the ball centerline from the perspective of gear sleeve 70, (or
above the ball centerline from the perspective of torque blade
driver 82), thus forcing the ball bearings 72 further outwardly
into the recesses 100-1, 100-2 of torque blade driver 82, thus
preventing a drivable coupling between gear sleeve 70 and
torque blade driver 82.

Referring to FIG. 11, in the unlocked condition (shifter
62/magnet 66 retracted), ball bearings 72 are positioned in the
recesses 100-1, 100-2 in torque blade driver 82, but proximal
portion 62-1 (shoulder) of shifter 62 is no longer in a position
to force the ball bearings 72 outwardly, such that when a
respective recess (nest) 106-1, 106-2 in gear sleeve 70 is
rotated into alignment with a respective ball bearing 72 in a
respective recess 100-1 or recess 100-2 of torque blade driver
82, the ball bearing 72 is attracted by magnet 66 into the
respective recess 106-1, 106-2 in gear sleeve 70 and into
contact with the smallest diameter distal portion 62-2 of
shifter 62. When gear sleeve 70 is further rotated by rotation
of the manually operable bezel 48, gear sleeve 70 will strike
the ball bearings 72 on or above the centerline of the ball
bearings 72 from the perspective of gear sleeve 70, (or on or
below the centerline of the ball bearings 72 from the perspec-
tive of torque blade driver 82), to maintain the ball in the
attracted (inward) position toward rotational axis 96. As such,
the ball bearings 72 couple gear sleeve 70 to torque blade
driver 82 to permit operation of the deadbolt by rotation of the
exterior manually operable bezel 48.

In operation, the user will enter a valid access code on the
keypad of segmented touch pad 50 of code input mechanism
42 associated with the exterior manually operable bezel 48,
which in turn will actuate motor 56 to position shifter 62 to the
unlocked position to attain the unlocked condition, thus per-
mitting the operation, e.g., unlocking, of deadbolt mechanism
18 by retraction of retractable deadbolt 28. When the valid
access code is entered, the user has a period of time, e.g., Sto
10 seconds, in which to rotate the exterior manually operable
bezel 48 to retract (unlock) the retractable deadbolt 28 of
deadbolt mechanism 18. After the period of time, motor 56 is
driven by control circuit 44 to return shifter 62 back to the
locked position to attain the locked condition.

In the present embodiment, motor 56 does not drive or in
any way move the retractable deadbolt 28 of deadbolt mecha-
nism 18. In the present embodiment, motor 56 is used to aid
in coupling the manually operable bezel 48 to torque blade
driver 82 via the shifter 62/magnet 66/ball bearing(s) 72/gear
sleeve 70 arrangement. The magnet 66 provides selective
biasing of the ball bearing(s) 72 towards rotational axis 96.
Exterior actuator assembly 22 is configured such that rota-
tional axis 96 is common to, for example, motor 56, drive
spring 58, gear sleeve 70, gear driver 78, torque blade driver
82 and torque blade 24.

Referring again to FIG. 4, in the event of power failure to
manually driven electronic deadbolt assembly 10, electrical
contacts 110 are located to protrude outwardly from the face
of segmented touch pad 50. Electrical contacts 110 are con-
figured to facilitate application of electrical power to printed
circuit board 54 of control circuit 44 for operation of exterior
actuator assembly 22 in the event that the internal batteries
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become depleted. The spacing of electrical contacts 110 is
such as to accommodate the terminals of a common 9 volt
battery having positive and negative terminals at the same end
of the battery.

FIGS. 12-18C illustrate an alternative embodiment of exte-
rior actuator assembly 22, identified as exterior actuator
assembly 200. Exterior actuator assembly 200 is configured
to selectively operate deadbolt mechanism 18 from the exte-
rior space 14 (see FIG. 1). The exterior actuator assembly 200
has a locked condition and an unlocked condition. In the
locked condition, operation of deadbolt mechanism 18 is
prohibited by drivably decoupling exterior actuator assembly
200 from deadbolt mechanism 18. In the unlocked condition,
operation of deadbolt mechanism 18 is permitted by drivably
coupling exterior actuator assembly 200 to deadbolt mecha-
nism 18.

Exterior actuator assembly 200 is similar in design and
function to that of exterior actuator assembly 22, and thus
unless stated otherwise, the components and function of the
components in exterior actuator assembly 200 will be pre-
sumed to be the same as that described above with respect to
exterior actuator assembly 22, and thus for brevity such
description will not be repeated in its entirety here.

Referring to FIGS. 12 and 13, exterior actuator assembly
200 includes a chassis body 202, a manually operable bezel
assembly 204, and a code input mechanism 206. Chassis
body 202 is a non-rotatable chassis that is used to mount
exterior actuator assembly 200 to the exterior of door 12.
Manually operable bezel assembly 204 includes a manually
operable bezel 208 rotatably coupled to chassis body 202 and
is configured to selectively operate deadbolt mechanism 18.

Code input mechanism 206, which may include segmented
touch pad 210, is coupled to chassis body 202, and is config-
ured to receive an input code from a user. For example,
segmented touch pad 210 has six input pad segments which
correspond to the six input buttons 90 arranged in a circular
pattern on button cover 52 (see FIG. 2), which in turn provide
input signals to printed circuit board 54 of control circuit 44
described above.

Referring also to FIGS. 14A-14D, exterior actuator assem-
bly 200 includes an electro-mechanical coupling mechanism
212 mounted to chassis body 202, and is configured to selec-
tively couple the manually operable bezel 208 to torque blade
24. Electro-mechanical coupling mechanism 212 is commu-
nicatively coupled to control circuit 44 and is mechanically
connected to the second end 34 of torque blade 24.

The electro-mechanical coupling mechanism 212 of exte-
rior actuator assembly 22 is configured such that in the locked
condition the manually operable bezel 208 is drivably
decoupled from torque blade 24, in which the manually oper-
able bezel 208 is free-spinning when rotated so as to be
rendered incapable of rotating torque blade 24 to operate
deadbolt mechanism 18.

Also, electro-mechanical coupling mechanism 212 is con-
figured to drivably couple the manually operable bezel 208 to
torque blade 24 when a valid code is input to code input
mechanism 206 to facilitate the unlocked condition, such that
a rotation of the manually operable bezel 208 effects a rota-
tion of torque blade 24 to operate deadbolt mechanism 18 to
selectively extend or retract the retractable deadbolt 28 (see
FIG. 1).

Electro-mechanical coupling mechanism 212 includes
gear sleeve 70, a single coupling member, e.g., ferromagnetic
(steel) ball bearing, 72, an intermediate gear 214, torque blade
driver 82, and an actuator mechanism 216. Actuator mecha-
nism 216 includes motor 56, a shifter 218, and a rotational-
to-linear translator mechanism that in the present embodi-
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ment is formed by a threaded drive 220 (in the form of a worm
gear or screw) and an internal axial threaded bore 222 of
shifter 218. Threaded drive 220 is mounted to the rotatable
shaft of motor 56 for rotation with the rotatable shaft. The
external threads of threaded drive 220 threadably engage
axial threaded bore 222 of shifter 218 to provide a linear
translation of shifter 218.

Chassis body 202 includes an opening 94 defining a rota-
tional axis 96. Opening 94 is configured with a first axial bore
94-1 for receiving gear sleeve 70 to facilitate rotation of gear
sleeve 70 about rotational axis 96, and opening 94 has a
second axial bore 94-2 for receiving torque blade driver 82 to
facilitate selectable rotation about rotational axis 96.

Torque blade driver 82 is configured with driver body 82-1,
driver end 82-2, and recess 100 as described above with
respectto the previous embodiment. Torque blade driver 82 is
axially retained in the second axial bore 94-2 of chassis body
202 by back cover 84. Recess 100 of torque blade driver 82
forms a nest for permanently carrying a coupling member,
e.g., ball bearing, 72, with the nest being configured to facili-
tate movement of ball bearing 72 in a radial direction relative
to rotational axis 96 while torque blade driver 82 is radially
restrained by chassis body 202.

Gear sleeve 70 is configured to be rotatable around rota-
tional axis 96, and is configured as described above with
respect to the previous embodiment, and includes circumfer-
ential gear 102 having external gear teeth extending out-
wardly, and recess 106 (see FIGS. 16 A-16C) located in distal
sleeve portion 70-2 (see FIG. 14B). Recess 106 extends radi-
ally inwardly from an exterior surface of distal sleeve portion
70-2 toward rotational axis 96.

When ball bearing 72 is at least one-half received (as mea-
sured by the ball bearing diameter) in recess 106 of gear
sleeve 70, ball bearing 72 rotatably fixes gear sleeve 70 to
torque blade driver 82, such that gear sleeve 70 and torque
blade driver 82 rotate in unison. When ball bearing 72 is less
than one-half received (as measured by the ball bearing diam-
eter) in recess 106 of gear sleeve 70, ball bearing 72 does not
rotatably fix gear sleeve 70 to torque blade driver 82.

Actuator mechanism 216 is configured to selectively posi-
tion the coupling member, e.g., ball bearing, 72 relative to
recess 100 of torque blade driver 82 and recess 106 (see FIGS.
16A-16C) of gear sleeve 70 to select one of the locked con-
dition and the unlocked condition. Thus, the positioning of
ball bearing 72, which in the present embodiment is a ferro-
magnetic (e.g., steel) ball bearing, is achieved by actuator
mechanism 216 and is dependent on the axial position of
shifter 218 and magnet 66.

Shifter 218 has a proximal portion 62-1 having a first
diameter and a distal portion 62-2 having a second diameter
less than the first diameter. An annular bevel 62-3 of shifter
218 transitions between proximal portion 62-1 and distal
portion 62-2. Magnet 66 is mounted to an end portion, i.e., at
distal portion 62-2, of shifter 218.

Rotation of threaded drive 220 by motor 56 in a first rota-
tional direction results in an axial displacement of shifter 218
in a first longitudinal direction, and rotation of threaded drive
220 in a second rotational direction opposite the first rota-
tional direction results in an axial displacement of shifter 218
in a second longitudinal direction opposite the first longitu-
dinal direction.

In the present embodiment, manually operable bezel 208,
segmented touch pad 210, button cover 52, printed circuit
board 54 and gear driver 78 form a freely rotatable bezel unit,
the manually operable bezel assembly 204, which is rotatable
relative to chassis body 202. Gear driver 78 has internal teeth
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which engage intermediate gear 214 and thus is rotatably
coupled to circumferential gear 102 of gear sleeve 70.

Bezel screws 80 fixedly mount gear driver 78 to bezel 208.

Intermediate gear 214 in combination with the gearing of
gear driver 78 and the gearing of gear sleeve 70, form a gear
train wherein manually operable bezel 208 is always rotation-
ally coupled to gear sleeve 70. Intermediate gear 214 is rotat-
ably mounted by gear axle screw 86. Accordingly, in the
assembly described above, a rotation of manually operable
bezel 208 results in a rotation of gear sleeve 70.

Thus, in the present embodiment, manually operable bezel
208 is always drivably engaged with gear sleeve 70 via the
rotatable gear driver 78 and intermediate gear 214. However,
gear sleeve 70 is selectively engageable with torque blade
driver 82 via the coupling member, e.g., ball bearing, 72.

Shifter 218 is drivably engaged by threaded drive 220, with
threaded drive 220 being driven by motor 56, thus shifter 218
is configured for linear movement along rotational axis 96 to
move magnet 66 to define a locked position (shifter 62 dis-
tally extended) corresponding to the locked condition and an
unlocked position (shifter 62 proximally retracted) corre-
sponding to the unlocked condition.

FIGS. 15A-16C depict exterior actuator assembly 200 with
components positioned in the locked position to achieve the
locked condition. The locked position is when the shifter
218/magnet 66 is in the extended distal position (shifted to the
right in the orientation as shown) such that proximal portion
62-1 (shoulder) of shifter 218 can engage ball bearing 72.
FIGS. 17A-18C depict exterior actuator assembly 200 with
components positioned in the unlocked position to achieve
the unlocked condition. The unlocked position is when the
shifter 218/magnet 66 is in the retracted proximal position
(shifted to the left in the orientation as shown) such that distal
portion 62-2 of shifter 218 of the smaller diameter can engage
bearing 72.

More particularly, FIGS. 15A-15C depict exterior actuator
assembly 200 with components positioned in the locked
obstructed condition. In the locked obstructed condition ball
bearing 72 is positioned in the nest (channel) formed by
recess 100 in torque blade driver 82 adjacent gear sleeve 70,
such that gear sleeve 70 cannot drive torque blade driver 82.

Also, as shown in FIGS. 16A-16C in the locked unob-
structed condition, with shifter 218 in the extended distal
position, proximal portion 62-1 (shoulder) on shifter 218
forces the coupling member, e.g., ball bearing 72, outwardly,
such that when recess 106 in gear sleeve 70 is aligned with
ball bearing 72 in recess 100 of torque blade driver 82 and
gear sleeve 70 is rotated by manually operable bezel 208, the
side surface of recess 106 of gear sleeve 70 strikes the ball
bearing 72 below the ball centerline from the perspective of
gear sleeve 70, (or above the ball centerline from the perspec-
tive of torque blade driver 82), thus forcing ball bearing 72
further outwardly (downwardly in the orientation as shown)
into recess 100 of torque blade driver 82 to again achieve the
locked obstructed condition, thus preventing a drivable cou-
pling between gear sleeve 70 and torque blade driver 82.

FIGS. 17A-17C depict exterior actuator assembly 200 with
components positioned in the unlocked obstructed position,
wherein the shifter 218/magnet 66 is positioned in the
retracted proximal position, but recess 106 in gear sleeve 70 is
not aligned with ball bearing 72 in recess 100 of torque blade
driver 82. Thus, an initial rotation of manually operable bezel
208 will not result in the rotation of torque blade driver 82
until recess 106 in gear sleeve 70 is aligned with ball bearing
72 in recess 100 of torque blade driver 82 to achieve the
unlocked unobstructed position depicted in FIGS. 18A-18C.
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In the unlocked condition wherein the shifter 218/magnet
66 are in the retracted proximal position, ball bearing 72 is
positioned in recess 100 in torque blade driver 82, but proxi-
mal portion 62-1 (shoulder) of shifter 218 is no longer in a
position to force ball bearing 72 outwardly, such that when
recess (nest) 106 in gear sleeve 70 is rotated into alignment
with ball bearing 72 in recess 100 of torque blade driver 82,
the ferromagnetic (e.g., steel) ball bearing 72 is attracted
(lifted in the orientation as shown) by magnet 66 into recess
106 in gear sleeve 70 to achieve the unlocked unobstructed
position depicted in FIGS. 18 A-18C and into contact with the
smallest diameter distal portion 62-2 of shifter 218.

In the unlocked unobstructed position depicted in FIGS.
18A-18C, when gear sleeve 70 is further rotated by rotation of
exterior manually operable bezel 208, gear sleeve 70 will
strike ball bearing 72 on or above the centerline of ball bear-
ing 72 from the perspective of gear sleeve 70, (or on or below
the centerline of ball bearing 72 from the perspective of
torque blade driver 82), to maintain ball bearing 72 in the
attracted (inward) position toward rotational axis 96. As such,
ball bearing 72 couples gear sleeve 70 to torque blade driver
82 to permit operation of deadbolt mechanism 18 by rotation
of exterior manually operable bezel 208.

In operation, the user will enter a valid access code on the
keypad of segmented touch pad 210 of code input mechanism
206 associated with the exterior manually operable bezel 208,
which in turn will actuate motor 56 to position shifter 218 to
the unlocked position to attain the unlocked condition, thus
permitting the operation, e.g., unlocking, of deadbolt mecha-
nism 18 by retraction of retractable deadbolt 28 (see FIG. 1).
When the valid access code is entered, the user has a prede-
termined period of time, e.g., 5 to 10 seconds, in which to
rotate the exterior manually operable bezel 208 to retract
(unlock) the retractable deadbolt 28 of deadbolt mechanism
18. After the period of time, motor 56 is driven to return
shifter 218 back to the locked position to attain the locked
condition.

In the present embodiment, as in the previous embodiment,
motor 56 does not drive or in any way move the retractable
deadbolt 28 of deadbolt mechanism 18. In the present
embodiment, motor 56 is used to aid in coupling manually
operable bezel 208 to torque blade driver 82 via the shifter
218/magnet 66/ball bearing 72/gear sleeve 70 arrangement.
The magnet 66 provides selective biasing of ball bearing 72
towards rotational axis 96. Exterior actuator assembly 200 is
configured such that rotational axis 96 is common to, for
example, motor 56, gear sleeve 70, gear driver 78, threaded
drive 220, torque blade driver 82 and torque blade 24.

FIGS. 19-21 illustrate another alternative embodiment of
exterior actuator assembly 22, identified as exterior actuator
assembly 22-1. Exterior actuator assembly 22-1 is configured
to selectively operate deadbolt mechanism 18 from the exte-
rior space 14 and is structurally the same as exterior actuator
assembly 22, except as follows: (a) exterior actuator assembly
22-1 excludes the magnet 66 of exterior actuator assembly 22,
and thus coupling member 72 need not be made of a ferro-
magnetic material; (b) the inclusion of a single coupling
member, e.g., single ball bearing, 72 which relies on gravity
for placement; and (c) recess (channel) 100 of torque blade
driver 82 and recess (channel) 106 of gear sleeve 70 are
oriented to be vertical when exterior actuator assembly 22-1
is mounted on door 12, and when recess (channel) 100 of
torque blade driver 82 and recess (channel) 106 of gear sleeve
70 are aligned, so as to utilize the effects of gravity on cou-
pling member 72.

Due to the structural and operational similarities of exterior
actuator assembly 22-1 to that of exterior actuator assembly
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22, an abbreviated description of the current embodiment
follows below. For more structural detail of individual com-
ponents, the reader should refer to the description of compo-
nents provided above in relation to FIGS. 1-11.

In the embodiment of exterior actuator assembly 22-1
depicted in FIGS. 19-21, the single ball bearing 72 is located
to be generally vertically above shifter 62, such that gravity
will act on ball bearing 72 to tend to position ball bearing 72
in contact with a surface of shifter 62, in the absence of
misaligned components.

As shown in FIG. 19, depicting a locked misaligned (ob-
structed) condition, ball bearing 72 is nested in recess (chan-
nel) 100 in torque blade driver 82. In the locked orientation,
recess (channel) 100 in torque blade driver 82 is generally
vertical relative to axis of rotation 96 of the rotating compo-
nents of exterior actuator assembly 22-1.

In FIG. 20, depicting a locked aligned (unobstructed) con-
dition, manually operable bezel 48 has been rotated, such that
recess (channel) 106 of gear sleeve 70 is vertically aligned
with recess (channel) 100 in torque blade driver 82, and ball
bearing 72 is pulled downwardly by gravity to contact shifter
62. Since shifter 62 is in the extended distal position, ball
bearing 72 rests on proximal portion (shoulder) 62-1 of larger
diameter of shifter 62, thus maintaining the locked condition.

If the gear sleeve 70 is rotated by the manually operable
bezel 48, the side surface of recess (channel) 106 of gear
sleeve 70 strikes the ball bearing 72 below the ball centerline,
thus forcing ball bearing 72 further upwardly into recess
(channel) 100 of torque blade driver 82 as shown in FIG. 19,
thus preventing a drivable coupling between gear sleeve 70
and torque blade driver 82, and maintaining the locked con-
dition.

In FIG. 21, shifter 62 has been moved to the retracted
proximal position, and thus ball bearing 72 is now in its
lowermost position and rests on the distal portion 62-2 of
smaller diameter of shifter 62, thus placing exterior actuator
assembly 22-1 in the unlocked condition. When the gear
sleeve 70 is rotated by rotation of the outer manually operable
bezel 48, the gear sleeve 70 will strike the ball bearing 72 on
or above the centerline of ball bearing 72 to maintain ball
bearing 72 in the lowered position toward rotational axis 96.
As such, exterior actuator assembly 22-1 is in the unlocked
condition, and ball bearing 72 couples gear sleeve 70 to
torque blade driver 82 to permit operation of deadbolt mecha-
nism 18 by rotation of the outer manually operable bezel 48.

In operation, the user will enter a valid access code on the
keypad of segmented touch pad 50 of code input mechanism
42 associated with the exterior manually operable bezel 48,
which in turn will actuate motor 56 to position shifter 62 to the
unlocked position to attain the unlocked condition, thus per-
mitting the operation, e.g., unlocking, of deadbolt mechanism
18 by retraction of retractable deadbolt 28. When the valid
access code is entered, the user has a predetermined period of
time, e.g., 5 to 10 seconds, in which to rotate the exterior
manually operable bezel 48 to retract (unlock) the retractable
deadbolt 28 of deadbolt mechanism 18. After the period of
time, motor 56 is driven to return shifter 62 back to the locked
position to attain the locked condition.

In the present embodiment, as in previous embodiments,
motor 56 does not drive or in any way move the retractable
deadbolt 28 of deadbolt mechanism 18. In the present
embodiment, motor 56 is used to aid in coupling manually
operable bezel 48 to torque blade driver 82 via the shifter
62/ball bearing 72/gear sleeve 70 arrangement. Gravity pro-
vides biasing of ball bearing 72 towards rotational axis 96.
Exterior actuator assembly 22-1 is configured such that rota-



US 9,340,999 B2

15

tional axis 96 is common to, for example, motor 56, drive
spring 58, gear sleeve 70, gear driver 78, torque blade driver
82 and torque blade 24.

FIGS. 22-24 illustrate another alternative embodiment of
exterior actuator assembly 22, identified as exterior actuator
assembly 300.

Exterior actuator assembly 300 is configured to selectively
operate deadbolt mechanism 18 from the exterior space 14
(see FIG. 1). The exterior actuator assembly 300 has a locked
condition and an unlocked condition. In the locked condition,
operation of deadbolt mechanism 18 is prohibited by drivably
decoupling exterior actuator assembly 300 from deadbolt
mechanism 18. In the unlocked condition, operation of dead-
bolt mechanism 18 is permitted by drivably coupling exterior
actuator assembly 300 to deadbolt mechanism 18.

Exterior actuator assembly 300 includes many components
common to that of exterior actuator assemblies 22 and 200,
and thus unless stated otherwise, the components and func-
tion of the components of exterior actuator assembly 300
having the same element numerals as that of exterior actuator
assemblies 22 and/or 200 will be presumed to be the same as
that described above unless stated otherwise below, and thus
for brevity such description will not be repeated in its entirety
here.

Exterior actuator assembly 300 includes a chassis body
302, manually operable bezel assembly 204, and code input
mechanism 206. Chassis body 302 is a non-rotatable chassis
that is used to mount exterior actuator assembly 300 to the
exterior of door 12. Manually operable bezel assembly 204
includes manually operable bezel 208 that is rotatably
coupled to chassis body 302 and is configured to selectively
operate deadbolt mechanism 18. Chassis body 302 includes
opening 94 defining rotational axis 96.

Code input mechanism 206, which may include segmented
touch pad 210, is coupled to chassis body 302, and is config-
ured to receive an input code from a user. For example,
segmented touch pad 210 has six input pad segments which
correspond to the six input buttons 90 arranged in a circular
pattern on button cover 52 (see FIG. 2), which in turn provide
input signals to printed circuit board 54 of control circuit 44
described above.

Exterior actuator assembly 300 includes an electro-me-
chanical coupling mechanism 312 mounted to chassis body
302, and is configured to selectively couple the manually
operable bezel 208 to torque blade 24. Electro-mechanical
coupling mechanism 312 is communicatively coupled to con-
trol circuit 44 and is mechanically connected to the second
end 34 of torque blade 24.

The electro-mechanical coupling mechanism 312 of exte-
rior actuator assembly 22 is configured such that in the locked
condition the manually operable bezel 208 is drivably
decoupled from torque blade 24, in which the manually oper-
able bezel 208 is free-spinning when rotated so as to be
rendered incapable of rotating torque blade 24 to operate
deadbolt mechanism 18.

Also, electro-mechanical coupling mechanism 312 is con-
figured to drivably couple the manually operable bezel 208 to
torque blade 24 when a valid code is input to code input
mechanism 206 to facilitate the unlocked condition, such that
a rotation of the manually operable bezel 208 effects a rota-
tion of torque blade 24 to operate deadbolt mechanism 18 to
selectively extend or retract the retractable deadbolt 28 (see
FIG. 1).

Electro-mechanical coupling mechanism 312 includes
gear sleeve 70, a single coupling member, e.g., a ball bearing,
72, a coupling member biasing assembly 314, intermediate
gear 214, torque blade driver 82, and an actuator mechanism
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316. Coupling member biasing assembly 314 may be formed
as a spring loaded pin positioned in an aperture in chassis
body 302 located vertically above coupling member, e.g., a
ball bearing, 72.

Actuator mechanism 316 includes motor 56, a shifter 318,
a biasing spring 320, and a rotational-to-linear translator
mechanism that in the present embodiment is formed by
threaded drive 220 (in the form of a worm gear or screw) and
an internal axial threaded bore 322 of shifter 318, and an
annular locking wedge 324. Threaded drive 220 is mounted to
the rotatable shaft of motor 56 for rotation with the rotatable
shaft. The external threads of threaded drive 220 threadably
engage axial threaded bore 322 of shifter 318 to provide a
linear translation of shifter 318. Locking wedge 324 is posi-
tioned at least in part in internal cavity 104 of gear sleeve 70.
Biasing spring 320 is configured to continually bias annular
locking wedge 324 toward shifter 318 along rotational axis
96.

Torque blade driver 82 is configured with a driver body
82-1, driver end 82-2, and recess 100 (see FIG. 24) as
described above with respect to the previous embodiment.
Torque blade driver 82 is axially retained in the second axial
bore 94-2 of chassis body 302 by back cover 84. Recess 100
of'torque blade driver 82 forms a nest for selectively receiving
coupling member, e.g., ball bearing, 72, with the nest being
configured to facilitate movement of ball bearing 72 in a
radial direction relative to rotational axis 96 while torque
blade driver 82 is radially restrained by chassis body 302.

Gear sleeve 70 is configured to be rotatable around rota-
tional axis 96, and is configured as described above with
respect to the previous embodiment, and includes circumfer-
ential gear 102 having external gear teeth extending out-
wardly, and recess 106 (see FIG. 24) located in distal sleeve
portion 70-2. Recess 106 extends radially inwardly from an
exterior surface of distal sleeve portion 70-2 toward rotational
axis 96.

Actuator mechanism 316 is configured to selectively posi-
tion the coupling member, e.g., ball bearing, 72 relative to
recess 100 of torque blade driver 82 and recess 106 of gear
sleeve 70 to select one of the locked condition and the
unlocked condition. Thus, the positioning of ball bearing 72 is
achieved by actuator mechanism 316, which in the present
embodiment is dependent on the axial position of shifter 318
and annular locking wedge 324.

Annular locking wedge 324 has a distal portion 324-1
having a first diameter and a proximal portion 324-2 having a
second diameter less than the first diameter. A proximally-
facing wedge surface, such as an annular bevel 324-3 of
annular locking wedge 324, transitions between distal portion
324-1 and proximal portion 324-2.

Rotation of threaded drive 220 by motor 56 in a first rota-
tional direction results in an axial displacement of shifter 318
in a first longitudinal direction along axis 96, and rotation of
threaded drive 220 in a second rotational direction opposite
the first rotational direction results in an axial displacement of
shifter 318 in a second longitudinal direction along rotational
axis 96 opposite the first longitudinal direction. Due to the
biasing effect provided by biasing spring 320, which is
located between the distal end of annular locking wedge 324
and the second end 34 of torque blade 24, annular locking
wedge 324 will tend to follow the longitudinal movement of
shifter 318 unless longitudinal travel of annular locking
wedge 324 toward shifter 318 is obstructed by the vertical
position of coupling member, e.g., ball bearing, 72 (see FIG.
23).

In the present embodiment, the manually operable bezel
208, segmented touch pad 210, button cover 52, printed cir-
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cuit board 54 and gear driver 78 form a freely rotatable bezel
unit, the manually operable bezel assembly 204, which is
rotatable relative to chassis body 302. Gear driver 78 has
internal teeth which engage intermediate gear 214 and thus is
rotatably coupled to circumferential gear 102 of gear sleeve
70.

Intermediate gear 214 in combination with the gearing of
gear driver 78 and the gearing of gear sleeve 70 form a gear
train wherein the manually operable bezel 208 is always
rotationally coupled to gear sleeve 70. Intermediate gear 214
is rotatably mounted by gear axle screw 86. Accordingly, in
the assembly described above, a rotation of manually oper-
able bezel 208 results in a rotation of gear sleeve 70.

Thus, in the present embodiment, the manually operable
bezel 208 is always drivably engaged with gear sleeve 70 via
the rotatable gear driver 78 and intermediate gear 214. How-
ever, gear sleeve 70 is selectively engageable with torque
blade driver 82 via the coupling member, e.g., ball bearing,
72.

Shifter 318 is drivably engaged by threaded drive 220, with
threaded drive 220 being driven by motor 56, thus shifter 318
is configured for linear movement along rotational axis 96 to
facilitate movement of annular locking wedge 324 to define a
locked position as depicted in FIG. 22 with shifter 318 and
annular locking wedge 324 in an extended distal position,
corresponding to the locked condition. Also, shifter 318 is
configured for linear movement along rotational axis 96 to
facilitate movement of annular locking wedge 324 to define
an unlocked position as depicted in FIG. 24 with shifter 318
and annular locking wedge 324 in a retracted proximal posi-
tion along rotational axis 96, corresponding to the unlocked
condition.

In FIG. 22, exterior actuator assembly 300 is in the locked
condition, with the coupling member, e.g., ball bearing, 72
biased by coupling member biasing assembly 314 to the
lowered position in contact with proximal portion 324-2 of
annular locking wedge 324, such that gear sleeve 70 is not
coupled to torque blade driver 82. In the locked condition,
manually operable bezel 208 freely rotates about rotational
axis 96 without operating deadbolt mechanism 18 (see FIG.
1).

To effect an unlocked condition of exterior actuator assem-
bly 300, the user will enter a code on the segmented touch pad
210 of code input mechanism 206 associated with manually
operable bezel assembly 204, which in turn will actuate motor
56 to retract shifter 318, which in turn annular locking wedge
324 to be pushed (to the left in the orientation as shown) by
biasing spring 320 (see FIG. 23). As annular locking wedge
324 moves to the left the annular bevel 324-3 of annular
locking wedge 324 lifts coupling member, e.g., ball bearing,
72 against the biasing effect of coupling member biasing
assembly 314 to rotatably couple torque blade driver 82 with
gear sleeve 70 (FIG. 24). The exterior actuator assembly 300
is now in the unlocked condition and the user may now
manually rotate the manually operable bezel 208 of manually
operable bezel assembly 204, which in turn will drive the
couple torque blade driver 82 to rotate torque blade 24 to
effect operation of deadbolt mechanism 18, thus retracting
the retractable deadbolt 28.

When the valid access code is entered, the user has a
predetermined period of time, e.g., 5 to 10 seconds, in which
to rotate the exterior manually operable bezel 208 to retract
(unlock) retractable deadbolt 28 of deadbolt mechanism 18.
After the period of time, motor 56 is driven to return shifter
218 back to the locked position to attain the locked condition.

In the present embodiment, as in the previous embodi-
ments, motor 56 does not drive or in any way move the
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retractable deadbolt 28 of deadbolt mechanism 18. In the
present embodiment, motor 56 is used to aid in coupling the
manually operable bezel 208 to torque blade driver 82 via the
shifter 318/annular locking wedge 324/ball bearing 72/gear
sleeve 70 arrangement. Coupling member biasing assembly
314 provides biasing of ball bearing 72 towards rotational
axis 96. Exterior actuator assembly 300 is configured such
that rotational axis 96 is common to, for example, motor 56,
gear sleeve 70, gear driver 78, threaded drive 220, torque
blade driver 82 and torque blade 24.

Referring now to FIGS. 25-27, there is shown detailed
drawings of interior actuator assembly 120 introduced above
with respect to FIGS. 1-3. Interior actuator assembly 120 is
suitable for use in conjunction with any of the exterior actua-
tor assemblies 22, 22-1, 200 and 300, described above.

Interior actuator assembly 120 includes base 122 to which
is attached a battery holder 130 and cover 124. Cover 124 has
an opening 132 for mounting interior turn piece 128 via aring
retainer 134. Interior torque blade driver 126 is drivably
attached to interior turn piece 128. Interior torque blade driver
126 has a shaped opening 126-1 for drivably receiving the
first end 32 of torque blade 24 (see FIG. 1). Thus, from the
interior of door 12, e.g., at secured space 16, interior turn
piece 128 is always drivably coupled to torque blade 24, and
in turn, is always operatively connected to deadbolt mecha-
nism 18.

Battery holder 130 mounts an interior chassis 136, which
may be in the form of a printed circuit board 136. Battery
holder 130 is configured to accommodate two AAA batteries
138 which provide electrical power to all electrical compo-
nents of both interior actuator assembly 120 and the respec-
tive exterior actuator assembly 22, 22-1, 200 and 300. Battery
holder 130 is snapped into position on interior base 122.
Interior chassis 136 includes a switch 140 having a protruding
actuator 142, a wiring connector 144, and a programming
button 146. Actuator 142 of switch 140 is positioned to be
selectively actuated by a camming action caused by a rotation
of interior torque blade driver 126. Interior base 122 has a
wiring channel 148 for receiving a wiring harness from an
exterior actuator assembly, e.g., one of the exterior actuator
assemblies 22, 22-1, 200 and 300 described above, which in
turn is electrically coupled to wiring connector 144. Interior
base 122 has a single post 150 for mounting cover 124 via a
Screw.

In FIGS. 26 and 27, the switch 140/actuator 142 is shown
in the closed condition with interior turn piece 128 and inte-
rior torque blade driver 126 rotatably positioned in the locked
condition, and as such motor 56 (see, e.g., FIGS. 6 and 10) is
electrically disengaged. Switch 140 may be configured, for
example, as a normally open switch. When switch 140
changes state, from closed to open by rotation of interior turn
piece 128 to the unlocked condition, the control logic of
printed circuit board 54 of control circuit 44 of the exterior
actuator assembly causes motor 56 to unlock, i.e., to move the
respective shifter 62, 218, 318 to the unlocked position (see,
e.g., FIG. 11). When switch 140 is in the open state (unlocked
position) motor 56 and shifter 62, 218, 318 remains in the
unlocked position, but motor 56 is electrically disengaged
and thus does not use any power.

Programming button 146 of interior actuator assembly 120
is provided to allow the programming of the memory of
printed circuit board 54 of control circuit 44 of the exterior
actuator assembly with a plurality of unique user access
codes. During operation, a valid access code is entered on the
segmented touch pad 50, 210 associated with the exterior
manually operable bezel 48, 208 to permit the unlocking of
deadbolt mechanism 18. When the access code is entered, the
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user has a predetermined period oftime, e.g., 5 to 10 seconds,
in which to rotate the exterior manually operable bezel 48,
208 to unlock deadbolt mechanism 18. After the period of
time, the motor/shifter is returned back to the locked condi-
tion.

While this invention has been described with respect to at
least one embodiment, the present invention can be further
modified within the spirit and scope of this disclosure. This
application is therefore intended to cover any variations, uses,
or adaptations of the invention using its general principles.
Further, this application is intended to cover such departures
from the present disclosure as come within known or custom-
ary practice in the art to which this invention pertains and
which fall within the limits of the appended claims.

What is claimed is:

1. A manually driven electronic deadbolt assembly for use
on a door separating an exterior space from a secured space,
comprising:

a deadbolt mechanism having a spindle drive opening;

a torque blade configured to be drivably received in the
spindle drive opening of the deadbolt mechanism, the
torque blade having a first end and a second end;

an interior actuator assembly configured to operate the
deadbolt mechanism from the secured space, the interior
actuator being mechanically connected to the first end of
the torque blade; and

an exterior actuator assembly configured to operate the
deadbolt mechanism from the exterior space, the exte-
rior actuator assembly having a locked condition and an
unlocked condition, the exterior actuator assembly hav-
ing:

a chassis body configured to mount the exterior actuator
assembly to the door;

amanually operable bezel rotatably coupled to the chas-
sis body and configured to selectively operate the
deadbolt mechanism;

a code input mechanism coupled to the chassis body, the
code input mechanism being configured to receive an
input code from a user;

a control circuit coupled in electrical communication
with the code input mechanism, the control circuit
being configured with control logic to discriminate
between a valid input code and an invalid input code;

an electro-mechanical coupling mechanism mounted to
the chassis body, and configured to selectively couple
the manually operable bezel to the torque blade, the
electro-mechanical coupling mechanism being com-
municatively coupled to the control circuit and
mechanically connected to the second end of the
torque blade;

the electro-mechanical coupling mechanism being con-
figured such that in the locked condition the manually
operable bezel is drivably decoupled from the torque
blade in which the manually operable bezel is free-
spinning when rotated and incapable of rotating the
torque blade to operate the deadbolt mechanism;

the electro-mechanical coupling mechanism being config-
ured to drivably couple the manually operable bezel to
the torque blade when the valid input code is input to the
code input mechanism to facilitate the unlocked condi-
tion in which a rotation of the manually operable bezel
effects a rotation of the torque blade to operate the dead-
bolt mechanism;

wherein the electro-mechanical coupling mechanism com-
prises a torque blade driver rotatable around the rota-
tional axis, the torque blade driver having a driver body
having a driver end configured to drivably engage the
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second end of the torque blade, the torque blade driver
having a proximal cavity with the driver body having a
first recess that extends radially outwardly from the
proximal cavity into the driver body;

a gear sleeve rotatable around the rotational axis and rotat-
ably coupled to the manually operable bezel, the gear
sleeve having a sleeve body with a distal sleeve portion
configured to be rotatably received in the proximal cav-
ity of the torque blade driver, the sleeve body having a
proximal sleeve portion with a circumferential gear hav-
ing external gear teeth extending outwardly from the
sleeve body, the sleeve body having an internal cavity,
the sleeve body having a second recess in the distal
sleeve portion that extends radially inwardly from an
exterior surface of the distal sleeve portion;

a coupling member configured to be radially positioned in
at least one of the first recess of the torque blade driver
and the second recess of the gear sleeve; and

an actuator mechanism configured to selectively position
the coupling member relative to the first recess of the
torque blade driver and the second recess of the gear
sleeve to select one of the locked condition and the
unlocked condition.

2. The manually driven electronic deadbolt assembly of
claim 1, wherein the actuator mechanism is configured to
position the coupling member to drivably engage both the
first recess of the torque blade driver and the second recess of
the gear sleeve when the electro-mechanical coupling mecha-
nism is in the unlocked condition to rotatably fix the gear
sleeve to the torque blade driver, and configured to position
the coupling member to drivably disengage from one of the
first recess of the torque blade driver and the second recess of
the gear sleeve when the electro-mechanical coupling mecha-
nism is in the locked condition to rotatably decouple the gear
sleeve from the torque blade driver.

3. The manually driven electronic deadbolt assembly of
claim 2, wherein the electro-mechanical coupling mechanism
is configured such that:

when the coupling member drivably engages both the first
recess of the torque blade driver and the second recess of
the gear sleeve, the torque blade is operable via a rotation
of the manually operable bezel which in turn rotates the
gear sleeve and the torque blade driver; and

when the coupling member does not drivably engage both
the first recess of the torque blade driver and the second
recess of the gear sleeve the torque blade is not operable
via a rotation of the manually operable bezel.

4. The manually driven electronic deadbolt assembly of
claim 1, wherein the coupling member is a ball bearing made
of a ferromagnetic material, and the actuator mechanism
comprises:

a motor having a rotatable shaft, the motor being electri-

cally connected to the control circuit;

a shifter positioned in the internal cavity of the gear sleeve,
the shifter having a shifter body and a magnet attached to
the shifter body, the shifter being configured for linear
movement within the internal cavity of the gear sleeve
along the rotational axis to move the magnet to define a
locked position corresponding to the locked condition
and an unlocked position corresponding to the unlocked
condition; and

a rotational-to-linear translator mechanism coupled
between the rotatable shaft of the motor and the shifter,
wherein a rotation of the rotatable shaft in a first rota-
tional direction causes the magnet of the shifter to lin-
early translate from the locked position to the unlocked
position, and a rotation of the rotatable shaft in a second
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rotational direction opposite of the first rotational direc-
tion causes the magnet of the shifter to linearly translate
from the unlocked position to the locked position.

5. The manually driven electronic deadbolt assembly of
claim 4, configured such that when the shifter is in the
unlocked position and the first recess and the second recess
are in radial alignment, the ball bearing is magnetically
attracted to the magnet to cause at least one-half of the ball
bearing to be received in the second recess of the gear sleeve
to rotatably fix the gear sleeve to the torque blade driver in a
driving arrangement.

6. The manually driven electronic deadbolt assembly of
claim 4, wherein the shifter has a proximal portion having a
first diameter and a distal portion having a second diameter
less than the first diameter, and has an annular bevel that
transitions between the proximal portion and the distal por-
tion, and configured such that when the shifter translates from
the unlocked position to the locked position the ball bearing
rides along the annular bevel to the proximal portion to repo-
sition the ball bearing such that less than one-half of the ball
bearing is received in the second recess of the gear sleeve such
that the gear sleeve is no longer rotatably fixed to the torque
blade driver in a driving arrangement.

7. The manually driven electronic deadbolt assembly of
claim 4, wherein the internal cavity of the gear sleeve is a
longitudinal bore, and a portion of the shifter is axially slid-
ably received in the longitudinal bore of the gear sleeve.

8. The manually driven electronic deadbolt assembly of
claim 4, wherein the shifter has an axial bore having an inner
circumferential portion, and the rotational-to-linear translator
mechanism includes:

a drive spring mounted to the rotatable shaft of the motor
for rotation with the rotatable shaft, the drive spring
having a plurality of coils; and

a pin that radially projects from the inner circumferential
portion of the shifter toward the rotational axis, with a
distal portion of the pin being drivably received between
the coils of the drive spring.

9. The manually driven electronic deadbolt assembly of
claim 4, wherein the rotational-to-linear translator mecha-
nism includes:

an axial threaded bore formed in the shifter; and

a threaded drive mounted to the rotatable shaft of the motor
for rotation with the rotatable shaft, the threaded drive
having external threads that threadably engage the axial
threaded bore of the shifter.

10. The manually driven electronic deadbolt assembly of

claim 1, comprising:

a shifter positioned in the internal cavity of the gear sleeve,
the shifter being configured for linear movement within
the internal cavity of the gear sleeve along the rotational
axis to define a locked position corresponding to the
locked condition and an unlocked position correspond-
ing to the unlocked condition;

alocking wedge positioned in the internal cavity of the gear
sleeve, the locking wedge having a proximal portion
having a first diameter and a distal portion having a
second diameter greater than the first diameter, and a
proximally-facing wedge surface that transitions from
the proximal portion to the distal portion;

a spring configured to bias the locking wedge toward a
distal end of the shifter; and

acoupling member biasing assembly configured to bias the
coupling member toward the locking wedge.

11. The manually driven electronic deadbolt assembly of

claim 10, the actuator mechanism comprises:
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a motor having a rotatable shaft, the motor being electri-
cally connected to the control circuit;

a threaded drive mounted to the rotatable shaft of the motor
for rotation with the rotatable shaft, the threaded drive
having external threads; and

the shifter having a proximal cavity configured to receive
an external surface of the motor, and having an axial
threaded bore having threads that threadably engage the
external threads of the threaded drive, and the distal end
of the shifter configured to axially engage the proximal
portion of the locking wedge.

12. The manually driven electronic deadbolt assembly of

claim 10, configured wherein:

when the shifter translates from the locked position to the
unlocked position the coupling member, configured as a
ball bearing, rides along a surface of the locking wedge
from the proximal portion up an annular bevel to the
distal portion such that the ball bearing is received in the
first recess of the torque blade driver to rotatably fix the
gear sleeve to the torque blade driver in a driving
arrangement; and

when the shifter translates from the unlocked position to
the locked position the ball bearing rides along the sur-
face of the locking wedge from the distal portion down
the annular bevel to the proximal portion such that the
ball bearing is received only in the second recess of the
gear sleeve such that the gear sleeve is no longer rotat-
ably fixed to the torque blade driver in the driving
arrangement.

13. The manually driven electronic deadbolt assembly of
claim 1, wherein the code input mechanism has an exterior
surface and includes a pair of electrical contacts positioned on
the exterior surface, the pair of electrical contacts being con-
figured to facilitate application of external electrical power to
the control circuit for operation of the exterior actuator
assembly in the event of a power failure of an internal power
source of the exterior actuator assembly.

14. The manually driven electronic deadbolt assembly of
claim 1, the interior actuator assembly comprising:

an interior turn piece;

an interior base to which is attached a battery holder and a
cover, the cover having an opening for mounting the
interior turn piece;

an interior torque blade driver drivably attached to the turn
piece, the interior torque blade driver having a shaped
opening for drivably receiving the first end of the torque
blade;

an interior printed circuit board mounted to the battery
holder, the printed circuit board having a switch having
a protruding actuator, and having a wiring connector, the
actuator being positioned to be selectively actuated by a
camming action caused by a rotation of the interior
torque blade driver, the switch having a first state and a
second state;

a wiring harness extending from the control circuit of the
exterior actuator assembly to the wiring connector ofthe
printed circuit board of the interior actuator assembly;
and

configured such that when the switch is in the first state by
arotation of the interior turn piece to unlock the deadbolt
mechanism, the control logic of the control circuit of the
exterior actuator assembly causes the electro-mechani-
cal coupling mechanism of the exterior actuator assem-
bly to attain the unlocked condition.

15. The manually driven electronic deadbolt assembly of

claim 14, wherein the electro-mechanical coupling mecha-
nism has a motor, and when the switch is in the first state the
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motor is electrically disengaged by the control logic of the
control circuit after the electro-mechanical coupling mecha-
nism of the exterior actuator assembly has attained the
unlocked condition.

16. The manually driven electronic deadbolt assembly of
claim 15, further comprising a programming button config-
ured to allow the programming of a memory of the control
circuit of the exterior actuator assembly with a plurality of
unique user access codes via the code input mechanism.

17. The manually driven electronic deadbolt assembly of
claim 16, wherein the control circuit of the exterior actuator
assembly is configured such that when the manually driven
electronic deadbolt assembly is in the locked condition and a
valid input code corresponding to one of the plurality of
unique user access codes is entered on the code input mecha-
nism to attain the unlocked condition at the exterior actuator
assembly, the user has a predetermined period of time in
which to rotate the manually operable bezel to unlock the
deadbolt mechanism, and if the manually operable bezel is
not rotated to unlock the deadbolt mechanism during the
predetermined period of time, at the expiration of the prede-
termined period of time the electro-mechanical coupling
mechanism of the exterior actuator assembly is returned back
to the locked condition.

18. An exterior actuator assembly configured to operate a
deadbolt mechanism, comprising:

a chassis body configured to mount the exterior actuator

assembly to a door;

a manually operable bezel rotatably coupled to the chassis
body and configured to selectively operate the deadbolt
mechanism;

a code input mechanism coupled to the chassis body, the
code input mechanism being configured to receive an
input code from a user;

a control circuit coupled in electrical communication with
the code input mechanism, the control circuit being con-
figured with control logic to discriminate between a
valid input code and an invalid input code;

an electro-mechanical coupling mechanism mounted to the
chassis body, and configured to selectively operatively
couple the manually operable bezel to the deadbolt
mechanism, the electro-mechanical coupling mecha-
nism being communicatively coupled to the control cir-
cuit;

the electro-mechanical coupling mechanism being config-
ured such that in a locked condition the manually oper-
able bezel is drivably decoupled from the deadbolt
mechanism in which the manually operable bezel is
free-spinning when rotated and incapable of operating
the deadbolt mechanism;

the electro-mechanical coupling mechanism being config-
ured to drivably couple the manually operable bezel to
the torque blade when the valid input code is received by
the code input mechanism to facilitate an unlocked con-
dition in which a rotation of the manually operable bezel
effects operation of the deadbolt mechanism;

the chassis body defining a rotational axis, and wherein the
electro-mechanical coupling mechanism comprises:

a torque blade driver rotatable around the rotational axis,
the torque blade driver having a driver body having a
proximal cavity, and the driver body having a first recess
that extends radially outwardly from the proximal cavity
into the driver body, the torque blade driver being con-
figured to be mechanically coupled to the deadbolt
mechanism via a torque blade;

a gear sleeve rotatable around the rotational axis and rotat-
ably coupled to the manually operable bezel, the gear
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sleeve having a sleeve body with a distal sleeve portion
configured to be rotatably received in the proximal cav-
ity of the torque blade driver, the sleeve body having a
proximal sleeve portion with a circumferential gear hav-
ing external gear teeth extending outwardly from the
sleeve body, the sleeve body having an internal cavity,
the sleeve body having a second recess in the distal
sleeve portion that extends radially inwardly from an
exterior surface of the distal sleeve portion;

a coupling member configured to be radially positioned in
at least one of the first recess of the torque blade driver
and the second recess of the gear sleeve; and

an actuator mechanism configured to selectively position
the coupling member relative to the first recess of the
torque blade driver and the second recess of the gear
sleeve to select one of the locked condition and the
unlocked condition.

19. The exterior actuator assembly of claim 18, wherein the
actuator mechanism is configured to position the coupling
member to drivably engage both the first recess of the torque
blade driver and the second recess of the gear sleeve when the
electro-mechanical coupling mechanism is in the unlocked
condition to rotatably fix the gear sleeve to the torque blade
driver, and configured to position the coupling member to
drivably disengage from one of the first recess of the torque
blade driver and the second recess of the gear sleeve when the
electro-mechanical coupling mechanism is in the locked con-
dition to rotatably decouple the gear sleeve from the torque
blade driver.

20. The exterior actuator assembly of claim 19, wherein the
electro-mechanical coupling mechanism is configured such
that:

when the coupling member drivably engages both the first
recess of the torque blade driver and the second recess of
the gear sleeve, the torque blade is operable via a rotation
of the manually operable bezel which in turn rotates the
gear sleeve and the torque blade driver; and

when the coupling member does not drivably engage both
the first recess of the torque blade driver and the second
recess of the gear sleeve the torque blade is not operable
via a rotation of the manually operable bezel.

21. The exterior actuator assembly of claim 18, wherein the
coupling member is a ball bearing made of a ferromagnetic
material, and the actuator mechanism comprises:

a motor having a rotatable shaft, the motor being electri-

cally connected to the control circuit;

a shifter positioned in the internal cavity of the gear sleeve,
the shifter having a shifter body and a magnet attached to
the shifter body, the shifter being configured for linear
movement within the internal cavity of the gear sleeve
along the rotational axis to move the magnet to define a
locked position corresponding to the locked condition
and an unlocked position corresponding to the unlocked
condition; and

a rotational-to-linear translator mechanism coupled
between the rotatable shaft of the motor and the shifter,
wherein a rotation of the rotatable shaft in a first rota-
tional direction causes the magnet of the shifter to lin-
early translate from the locked position to the unlocked
position, and a rotation of the rotatable shaft in a second
rotational direction opposite of the first rotational direc-
tion causes the magnet of the shifter to linearly translate
from the unlocked position to the locked position.

22. The exterior actuator assembly of claim 21, configured
such that when the shifter is in the unlocked position and the
first recess and the second recess are in radial alignment, the
ball bearing is magnetically attracted to the magnet to cause at
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least one-half of the ball bearing to be received in the second
recess of the gear sleeve to rotatably fix the gear sleeve to the
torque blade driver in a driving arrangement.

23. The exterior actuator assembly of claim 21, wherein the
shifter has a proximal portion having a first diameter and a
distal portion having a second diameter less than the first
diameter, and has an annular bevel that transitions between
the proximal portion and the distal portion, and configured
such that when the shifter translates from the unlocked posi-
tion to the locked position the ball bearing rides along the
annular bevel to the proximal portion to reposition the ball
bearing such that less than one-half of the ball bearing is
received in the second recess of the gear sleeve such that the
gear sleeve is no longer rotatably fixed to the torque blade
driver in a driving arrangement.

24. The exterior actuator assembly of claim 21, wherein the
internal cavity of the gear sleeve is a longitudinal bore, and a
portion of the shifter is axially slidably received in the longi-
tudinal bore of the gear sleeve.

25. The exterior actuator assembly of claim 21, wherein the
shifter has an axial bore having an inner circumferential por-
tion, and the rotational-to-linear translator mechanism
includes:

a drive spring mounted to the rotatable shaft of the motor
for rotation with the rotatable shaft, the drive spring
having a plurality of coils; and

a pin that radially projects from the inner circumferential
portion of shifter toward the rotational axis, with a distal
portion of the pin being drivably received between the
coils of the drive spring.

26. The exterior actuator assembly of claim 21, wherein the

rotational-to-linear translator mechanism includes:

an axial threaded bore formed in the shifter; and

a threaded drive mounted to the rotatable shaft of the motor
for rotation with the rotatable shaft, the threaded drive
having external threads that threadably engage the axial
threaded bore of the shifter.

27. The exterior actuator assembly of claim 18, compris-

ing:

a shifter positioned in the internal cavity of the gear sleeve,
the shifter being configured for linear movement within
the internal cavity of the gear sleeve along the rotational
axis to define a locked position corresponding to the
locked condition and an unlocked position correspond-
ing to the unlocked condition;

alocking wedge positioned in the internal cavity of the gear
sleeve, the locking wedge having a proximal portion
having a first diameter and a distal portion having a
second diameter greater than the first diameter, and a
proximally-facing wedge surface that transitions from
the proximal portion to the distal portion;

a spring configured to bias the locking wedge toward a
distal end of the shifter; and

acoupling member biasing assembly configured to bias the
coupling member toward the locking wedge.

28. The exterior actuator assembly of claim 27, the actuator

mechanism comprises:

a motor having a rotatable shaft, the motor being electri-
cally connected to the control circuit;

a threaded drive mounted to the rotatable shaft of the motor
for rotation with the rotatable shaft, the threaded drive
having external threads; and

the shifter having a proximal cavity configured to receive
an external surface of the motor, and having an axial
threaded bore having threads that threadably engage the
external threads of the threaded drive, and the distal end
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of the shifter configured to axially engage the proximal

portion of the locking wedge.

29. The exterior actuator assembly of claim 27, configured
wherein:

when the shifter translates from the locked position to the

unlocked position the coupling member, configured as a
ball bearing, rides along a surface of the locking wedge
from the proximal portion up the annular bevel to the
distal portion such that the ball bearing is received in the
first recess of the torque blade driver to rotatably fix the
gear sleeve to the torque blade driver in a driving
arrangement; and

when the shifter translates from the unlocked position to

the locked position the ball bearing rides along the sur-
face of the locking wedge from the distal portion down
the annular bevel to the proximal portion such that the
ball bearing is received only in the second recess of the
gear sleeve such that the gear sleeve is no longer rotat-
ably fixed to the torque blade driver in the driving
arrangement.

30. The exterior actuator assembly of claim 18, wherein the
code input mechanism has an exterior surface and includes a
pair of electrical contacts positioned on the exterior surface,
the pair of electrical contacts being configured to facilitate
application of external electrical power to the control circuit
for operation of the exterior actuator assembly in the event of
a power failure of an internal power source of the exterior
actuator assembly.

31. Amethod for operating a deadbolt mechanism mounted
on a door that separates an exterior space from a secured
space, comprising:

providing a torque blade to be drivably received in a spindle

drive opening of the deadbolt mechanism, the torque

blade having a first end and a second end;

providing an interior actuator assembly for operating the

deadbolt mechanism from the secured space, the interior

actuator being mechanically connected to the first end of
the torque blade; and

providing an exterior actuator assembly for operating the

deadbolt mechanism from the exterior space, the exte-

rior actuator assembly having a locked condition and an
unlocked condition, the exterior actuator assembly hav-
ing:

a chassis body configured to mount the exterior actuator
assembly to the door;

amanually operable bezel rotatably coupled to the chas-
sis body and configured to selectively operate the
deadbolt mechanism;

acode input mechanism coupled to the chassis body, the
code input mechanism being configured to receive an
input code from a user;

a control circuit coupled in electrical communication
with the code input mechanism, the control circuit
being configured with control logic to discriminate
between a valid input code and an invalid input code;

an electro-mechanical coupling mechanism mounted to
the chassis body, and configured to selectively couple
the manually operable bezel to the torque blade, the
electro-mechanical coupling mechanism being com-
municatively coupled to the control circuit and
mechanically connected to the second end of the
torque blade;

the electro-mechanical coupling mechanism being con-
figured such that in the locked condition the manually
operable bezel is drivably decoupled from the torque
blade in which the manually operable bezel is free-
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spinning when rotated and incapable of rotating the
torque blade to operate the deadbolt mechanism;

the electro-mechanical coupling mechanism being con-

figured to drivably couple the manually operable
bezel to the torque blade when the valid input code is
input to the code input mechanism to facilitate the
unlocked condition in which a rotation of the manu-
ally operable bezel effects a rotation of the torque

28

gear sleeve having a sleeve body with a distal sleeve
portion configured to be rotatably received in the
proximal cavity of the torque blade driver, the sleeve
body having a proximal sleeve portion with a circum-
ferential gear having external gear teeth extending
outwardly from the sleeve body, the sleeve body hav-
ing an internal cavity, the sleeve body having a second

recess in the distal sleeve portion that extends radially

blade to operate the deadbolt mechanism;
inwardly from an exterior surface of the distal sleeve

wherein the chassis body defines a rotational axis, and

wherein the electro-mechanical coupling mechanism 10 portion;

COmprises: ) . . a coupling member configured to be radially positioned
a torque blade driver rotatable around the rotational axis, in at least one of the first recess of the torque blade
the torque blade driver having a driver body having a driver and the second recess of the gear sleeve; and
proximal cavity, and the driver body having a first . . .

15 an actuator mechanism configured to selectively posi-

recess that extends radially outwardly from the proxi-
mal cavity into the driver body, the torque blade driver
being configured to be mechanically coupled to the
deadbolt mechanism via a torque blade;

a gear sleeve rotatable around the rotational axis and
rotatably coupled to the manually operable bezel, the L

tion the coupling member relative to the first recess of
the torque blade driver and the second recess of the
gear sleeve to select one of the locked condition and
the unlocked condition.



